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© Dry mix suitable for the preparation of a puffab.e food product, processes for the use thereof, and 
the puffable and/or puffed foods products so produced. 

© The present invention is directed to a novel 
composition suitable for the preparation of a puffable 
food product, and to processes for the use thereof, 
and to the puffed and/or puffable products so pro- 
duced- The composition broadly comprises certain 
native starches, a maltodextrin of a specified dex- 
trose equivalent, and specified modified pregelatiniz- 
ed starches. The dry mix is extruded with water in a 
heated extruder to obtain a non-expanded product, 
which is cut in the desired shape and dried. 
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© or, mi x s ul ,.». -or .he pr.p»-a..on , puHehle <ood product processes -or .he US e .h.reo,, «■ 
me pumble and/or pufled foods produels so produced. 

® The pres., l^llT^^^^ 

^'i«^~oZ:°.Vc.rS: — rches, . m .»ode,,r,n o, . spewed de«rose e^en, end 
specified modified pregelatinized starches. 
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DRY MIX SUITABLE FOR THE PREPARATION OF A PUFFABLE FOOD PRODUCT, PROCESSES FOR THE 
U^E THEREOF, AND THE PUFFABLE AND/OR PUFFED FOODS PRODUCTS SO PRODUCED 



BACKGROUND OF THE INVENTION 



10 



75 



lt IS k ncwn that a w,de variety of potato based matenals will expand or puff under appropriate conditions 
-nd will retain the expanded size upon cooling. See, e.g.. U.S. Patents 3.506,454. 3,703.378, 3.70..379. 

3 753 729 3 800 050, 3,849.582. 3.904,429. 3.966,990, 4.517.204, and 4.734.289. It ,s also known o use 
r^d potato fiour (U.S. 3.220.852), precooked and dehydrated potatoes (U.S .3^51 ,822) ^rege at,n,zed 

™Ln .starrh (US 3 652 294) potato flour (U.S 3.753.735) and cookea potato solids (U.S. 3.886.291). 
P n dd o ^o pota o bLed material the art has also described other materials which can be used to 
Prepare p «ed products. Such other materials include corn dough (U.S. 2.665,214); a mixture of ^orn fkjun 
gelatinized corn f.our, and tapioca starch (U.S. 3,600,193); whole wnea. or whole rye (U.S. 3.6^86). c 
t 1 of relinked starches (U S. 3,666,511); a mixture of fat and gelatinizea rice flour (U.S. 3,922,370), 

tzzzzztzts*™ . *— ^."v^sr 9round wheal 

4 259 359)- and. a mixture of corn starch and defatted animal parts (U.S. 4.262.028). 

The various techniques used to puff the products include frying hot air heating ■ «"d m-ajwave heat,ng. 
A survey of various techniques used in the art is described in U.S. Patents 4.251,551 and 

As is°ecognized in the art. formulations made primarily for one puffing technique general y do not puff 
as we!l us ng another technique (see U.S. 4.251.551). It would thus be highly desirable to develop a material 
which wou d 9 p a uff U nder a w,de variety of conditions and us,ng a variety of different puffing techniques. 



DESCRIPTION OF THE INVENTION 



The present invention is directed to the discovery of a formulation which yields puffed products under a 
W |J5 ofSS ions using a variety of techniques. The invention is also directed to a process for preparing 
a puTabTe product and to the puffable product so produced. Finally, the invention is directed to a method of 
oreDarinq a puffed food product and to the puffed product so produced. 

More particularly, the invention is directed to a dry mix suitable for the preparation of a puffable food 

30 PrOdU % C f O r om n 60 n9 to less than 94.5% by weight of a native starch selected from the group consisting of 
native potato starch, native corn starch, native wheat starch, and mixtures thereof 
b) from more than 3 to no more than 9% by weight of native tapioca starch, 
c from 1 to less than 6% by weight of a maltodextrin having a dextrose equivalent of 20 or less 
d) from more than 1.5 to less than 3% by weight of a modified pregelatinized starch selected from 
the group consisting of modified pregelatinized grain starch, modified pregelatin.zed tuber starch, mod.f.ed 
nrpnelatinized root starch and mixtures thereof, and 

P 9 e) a Coring and/or seasoning ingredient in an amount of from 0 to 15% by weight, sa,d percents by 

40 "'in' TZxTeierret embodiment, a flavoring ingredient is included in the dry mix in an amount 
, uffi 5.S to P o vide a flavor to the puffed product. By the term "puffable" is meant the ability o the product 
L expand in volume upon heating and to retain at least six times the original volume upon cooling. In many 
cases the products herein will expand in volume twenty times their original volume. 

The process for preparing the puffable product broadly comprises forming the dry m.x by mixmg the 
n r„ nP extmdinq the mix with water in a heated extruder at a rate and temperature such that 
" ;T mixt'e exi s e iZTTa l-expanded, translucent-to-clear product, cutting the extruded product 
toThe des r^ shaVe and drying the cut product to a degree such that the mo,sture content is from 5 to 
20% by gnt The result** product may then be stored indefinitely. To puff the product. ,t need only be 
subjected tfheat in the form of hot a,r. The product may aiso be puffed by the app.-cat.on of microwave 

so energy ™* W% x contains (i) , native starch selected from the group consisting of 

native potato starch, nativ e corn starch, native wheat starch and mixtures thereof, (ii) native tap.oca starch. 
S ma'odtxtr n, and (iv) a modified pregelatinized starch. The native starches useful herem are generaHy 
nol n the art By "native" is meant the substantially pure granular carbohydrate separated from the 
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juc t witn wn;ch it occurs .n nature. This is to be extinguished from flour 
.ificant amounts of soi.es other than starch. Typical property of such starches a 





potato 
starch 


tapioca 
starch 


com 
starch 


wheat 
starch 


Granule diameter, range (um) 
Average diameter (um) 
Moisture 65% RH/20 - C 
Lipids (% on dry substance) 
Protein {% on d.s.) 
Ash (% on d.s.) 
Phosphorous (% on d.s.) 
Taste and odor substances 
Amylose content (% on d.s.) 
Amyiopectin content (% on d.s.) 


5-100 
on 

19 

0.05 
0.06 
0.4 
0.08 
low 

21 

79 


4-25 

13 
0.1 
0.1 
0.2 
0.01 
low 

17 

83 


3-26 

15 

13 
0.6 
0.35 
0.1 
0.02 
high 

28 

72 


1-40 

10 

13 
0.8 
0.4 
0.2 
0.06 
high 

28 

72 
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The maltodextnns useful herein are also generally known in the art • Useful maltodextrin ^ m e th°d s 
of their manufacture are described, for example, in U.S. Patents 3,560,343, 3,663,369, 3,849 194 3 97^032. 
3 974 033 and 4 298,400, the d.sclosures of wh,oh are herein incorporated by reference. Useful ma.todex- 
fr'.ns are also described in U.S. Patents 4,285,983, 4,560,574, 4,61 5,892. and 4,734,290. One part.cularly 
purred maltodextr. is Ma.tnn M100. a maltodextrln commercially ava.lab.e from Grain Process.ng 
Cornoration havinq a dextrose equivalent of from 9.0 to 12.0. , 

The modiLd pregelatin,zed starches are generally known in the art. The modified pregelatm.zed 
starches include modified pregelatinized grain, root and/or tuber starches. The modified s arches useful 
?nc ude thoSe basTd on praeeMnized corn starch, pregelatinized waxy ma.ze starch, pregelatm.zed waxy 
mS it starch oreaelatinized waxy sorghum starch, pregelatinized waxy milo starch, pregelatm.zed waxy r.ce 
S^ffiinEto starch' pregelatinized tapioca starch, and mixtures thereof. Preferred are 
nSL^SSTSad corn and/or waxy maize starches. By "modified" as used here.n are mean 
^ISeTSSe.. As is known in the art, crosslinked starches are produced by heat.ng a suspension of 
™t£Z*™£& starch with a small amount of difunctional chemical, such as epichlorohydr.n, phosphorus 
oxychSfde r S odium triphosphate, and an alkaline catalyst. The treated slurry ,s neutral.,* 
^watered washed, and dried. Crosslinking inhibits disintegration of the cooked swollen granules and 
35 m^ntaTns high v.scosity in the presence of shear. One particularly preferred mater.al .8 X-Pand R, a 
^mm^rciaMy available prege.atinized waxy maize starch available from A.E. Staley. Also useful are 
S» s arch available from National Starch and Chemical Corporation; Amaizo 721 -A and Ama.zo , 721- 
AE boTh available from American Maize Products; and the modified pregelatinized starches sold by 

« ^SJsZZ"^ ^nduTe.sat such as sodium chlonde, monosodium glutamate, sodium dihydrogen 
P ho.p^.tTtneTke. In general, seasonings can be defined as salts, or an herb, sp.ee, or the l.ke. for 

"ttZSS^^^ such as bacon, cheese, lobster, roasted onion, butter, pizza, 
and aSlcia. flavor? When used, the f.avorings are used in an amount sufficient to flavor the puffed product. 
45 Typically the amount used will range from about 1 to about 15% by we.ght. 
The amounts of materials in the dry mix are as follows; 

a) native potato, corn and/or wheat starch; from 60 to less than 94.5%. preferably from 70.5 to 90 /.. 
mr«t nrpferablv from 73 5 to 84% by weight, with potato starch being preferred; 
3 b) natfe tapioca starch; from more than 3 to no more than 9%, preferab.y from 4 to 8%. and most 

50 ^nS^nTiS 7SL than 6%, preferably from 2 to 5%, and most preferably from 2 to 4% 

^^drpregeiatinized starch; from more than 1.5 to less than 3% by weight, and preferably from 2 to 

« 2 ' 5% e") Sing and season.ng; from 0 to 15%, preferably from 2 to 14%, and most preferab.y from 7 to 
iWa bv weiaht The percents by weight will total 100%. 

n prepahng the puffable product, the dry mix is extruded with water in a heated extruder at a rate and 
temperate such that the m.xture exits the extruder as a non-expanded, translucent-to-clear product. The 
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product exiting the extruder is substantially fully cooked. In Cher words, substantially all the starch granules 
ir the mix have a less of birefringence ana have oeen substantially geiat.mzea. The type cf extruaer usee is 
not critical Thus, either a sing.e screw or a twin screw extruae- may be used. Cooking extruders are 
aenerally known m the art. The m,x,ng of the ary mix with the water is carried out .n the extruaer The 

s waterary mix is subjected within the extruder to cooking temperatu-es. typically wrth.n the range of from 
140 to 250* F (i e 60 to 121 ' C). These temperatures are generally sufficient to allow for plastic flow ana 
substantially gelatinize the starches m the mix. The residence time within the extruder ,s generally 
dependent upon the particular extruder as well as the extruder screw profile, temperature, pressure, and 
shear in the extruder. Typ.cally the residence time will vary from as ,ow as 10 seconds te > as s higt" , as i about 

,o one and a half minutes. Useful extruders are described for example in U.S. Patents 4.568.550, 3 451.822 
and 4 409 250 The product exiting the extruder is non-expanded, dense and translucent-to-clear, and 
typically has a shiny, vitreous surface appearance. The amount of water introduced with the mix can vary 
over a wide range but is generally in the range of from about 13 to about 37% by weight based on the dry 

, 5 On? the product exits tne extruder, it is then shaped into any desired geometric form of individual or 

discrete puffable pieces. Thus the product may be shaped so as to form curls, spheres, stars, ovals, shells, 
chips flakes and the like. The shape may be regular such as pellet shaped, or completely irregular. 

After the shaping and/or sizing step, the pieces are adjusted to the suitable moisture, w.th.n the range of 
from 5 to 20% by weight, preferably from 8 to 20% by weight, and most preferably from 10 to 15/c by 

20 weight Any method of conventional drying may be used to reduce the moisture content of the pieces The 
drying operation may be accomplished using equipment such as rotary bed, tray and belt driers. Simple hot 
air convention drying is the presently preferred method of drying, it is even possible to allow the pieces to 
stand at room temperature to attain the desired moisture content. 

The non-expanded, translucent-to-clear product may then be stored indefinitely prior to puffing. The 

25 puffing step involves subjecting the product to heat. This may be conducted with hot air (e.g., at 
temperatures of from about 204 "C to 315*0. deep fat frying, with microwave heating (e^g. in a 
conventional home microwave oven), or with a puffing gun such as used in puffing cereals. The puffing step 
typically expands the product from about 6 to as high as 20 times the volume as compared to the volume 
of the non-expanded, translucent-to-clear product. The expanded product is characterized as hav,ng a 

30 crunchy ^re^ jg i||ustrated but is not in , e nded to be limited by the following examples in which 

all parts and percentages are by weight unless otherwise specified. 



EXAMPLES 



EXAMPLE 1 



A formulation consisting of 75 parts by weight of native potato starch, 6 parts by weight of native 
taoioca starch 3 parts by weight of a maltodextrin (Maltrin M100, a maltodextrin available from Gram 
Processing Corporation) having a dextrose equivalent of 10), 2.5 parts by weight of a pregelatinized waxy 
maize starch (X-Pand'R starch available from A.E. Staley Manufacturing Company), 0.8 parts by weight of 
sodium chloride. 10 parts by weight of a commercially available seasoning blend (Cheese Popcorn 
Seasoning available from Saratoga Specialities), and 2 parts by weight of a natural Cheddar cheese flavor 
powder (R-9440 available from Haarmann & Reimer Corporation) was mixed together in a h.gh speed 
closed mixer for three minutes. Following mixing, the mixture was placed in a twin-screw feeder apparatus 
which was positioned over the inlet opening of a twin-screw extruder. 

in order to extrude the material, a twin-screw extruder designed by Werner & Pfle.derer Corporation 
was used. The approximate operating conditions for the Werner & Pfleiderer ZSK = 30 extruder were as 

follows: 
RPM 105 
PS! 1080 
55 Extruder barrel temperatures 

Zone #1 34" C 

Zone #2 101 * C 

Zone #3 41* C 
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Zcne -4 52 C : ft:| . rnr .^rve-ar.re <crew elements: (the numbers a 3 

Tne conf.gurat.on of the s -;^^ 42 h ;^^^ 20/20 screw events for Zone #2: 

refer tc the etch a-d length m ~,l,m c; ers) 42^ ,c ^cre , 0 mpress.on elements 

kn ead,n S ti == k 5-20. 20 20 SSi -idence t,me for the 

14 /14 for Zone #4. The d.e consisted of tw ■ x 6 mm sL~. g conflQuratl0 n allowed for the 
mixture through Zones , through 4 ^ . J ch materialB t " produce a matena. that 

nynrat.on and he.fng of the m.x ur fttoeo b^ - t e M _ Jhe melt materia , is 

3 '"^n Zo^nd ^ iC'a^ mar about 620 g,i> without any evidence of puffing, 
compressed in Zone #4 and ex ts : t he a « conventional cutter assembly. 

The mater.al is cut into the d ^ ^ mixt ure into the screw feeder system. By 

The extrusion process consisted of adc ng the a y anrf tQ {he 

adjusting the dry feed rate to 6 kg/hr, the wcter reed rate : the dned 9 (@20 . 23 ' C). The finished 

2bove cond,t,ons, an exceHen. ^^^X^^ eLstre P'«* * 3 ^'^ 
product moisture was between 12 and 14 / 0 . snowing a y y S|de and are 

bag especially designed for microwave use. These bags have a suSC e P to P 

manufactured by Stone Container Corporation, me ^-^T^^M^Lr , minute and 30 

80 g/l. 
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EXAMPLE 2 

• c .^r,in 1 thr<=P different oroducts were produced. In the first 
Using the identical process as used in E *™P* » ree drf e« rrtp o P ^ 

product. 75 parts by we.ght of native corn starch wa * f^™*.^ starch; whi , e in the third 

product. 75 parts by weight of native wheat starch was ^^^l^^^ three , cut . unpuffed 
product. 75 parts by weight of native potato starch was aga used. ^ fl( 
products were 647 g/l (corn). 613 g/l (wheat and 5 6 gj (potato^ The P ^ ^ 

11A 10.0. and 12, % by weight naspectiv. ly. When ^^ t ^^ had expansion rat ,os of 
; ' ~ C ; 3 ^l^™ weJacceptabie but different w,th the potato 

based product providing better texture and me,t-in-your-mouth characteristics. 
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EXAMPLE 3 

, u « 0 h nmrinrt of Example 1 were placed in the popping compartment of a Wear- 

were obtained: 



50 



TIME 

(seconds) 


DENSITY 

<g/i) 


TEXTURE/SENSORY 


45 
75 
90 


150 
86 
80 


hard center 

good expansion, Cheddar cheese taste 
good expansion, toasted cheese taste 



55 



The preferred sampie was the product that had been heated for 75 seconds, increasing the sample size 
decreased the expansion. 



EXAMPLE 4 
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■When 50 grams c. the unpuffec P-ccuct of Example 1 was placed ir a not vegetable oil bath (204' C) 
w 1* to 30 seccnas. a fully puffed ec.de oroduct was otta.nea. 

the claims. 



w 



15 



25 



30 



Claims 

* — cit-hie fnr thP oreoaration of a puffable food product comprising; 
1 - SO Z .ess Ln^ Xby we.gf/of a native starch se.ected from the group selected from 
native potato starch, native corn starch, native wheat starch, and mixtures thereof 
b> from more than 3 to no more than 9% by we.ght of native tapioca starch. 
r[ from 1 to less than 6% by weight of a maltodextrin having a dextrose equivalent of 20 o .ess 
1 Tl mnrl than 1 5 to les« than 3% by weight of a modified pregelatinized starch selected from 
the group c^ngoi ™ pregllatimzed gra,n starch, modified pregelatimzed tuber starch, modified 

preqelatinized root and mixtures thereof, 

<=>\ fmm 0 to 15% bv weight of a flavoring and/or a seasoning ingredient. 
20 2 The composL of cJ 1 further including a flavoring ,ngred,ent in an amount sufficient to prov.de 

3 'TZ^CsZTLr* 1 wherein sa,d modified P rege,at,n,zed starch is selected from the group 
3 Thecornpos injze(j corn starch , modified pregelat.nized waxy maize starch, modified 

consisting of modified pre pre gelatin,zed waxy sorghum starch, modified pregelatinized 
S e m:,o~ oX" E^STX nee starch, modified pregelatinized potato starch, modified 

^tr^^C^IZr^ native starch is native potato starch and wherein sa,d 
modified pregelatinized starch is modified pregelatinized waxy maize starch. 
5 A process for preparing a puffable food product comprising: 

potato starch, native corn starch, native wheat starch, and mixtures thereof 

b) from more than 3 to no more than 9% by weight of native tapioca starch, 
,1 LI i to less than 6% by weight of a maltodextrin having a dextrose equivalent of 20 or less, 

c) from 1 to less than »g modjfjed |atinjzed starcn selecte d from the 

^o^Z^^XL^ StarCh ' Pre9e,atiniZed tUb6r StarCh< m0dmed 

preqelatinized root and mixtures thereof, 

^ fr^m n tn is% bv weiaht of a flavoring and/or a seasoning ingredient, 
' extrud^g saTd m"x with water in a heated extruder at a rate and temperature such that the mixture 

exits the extruder as a non-expanded, translucent-to-clear product, 

III) cutting the product into the desired shape, and 

IV) drying the resultant product to a degree such that the moisture content ,s from 5 to 20/, by 

Wei9 6 ht The process of Claim 5 wherein the amounts of components are as follows: 

a) from 70.5 to 90% by weight, 

b) from 4 to 8% by weight, 

c) from 2 to 5% by weight, 

d) from 2 to 2.5% by weight, and 

e) from 2 to 14% by weight. . 

7 The process of Claim 5 wherein said temperature is in the range of from 60 to 12 C. 

8 The process of Claim 5 wherein said moisture content is from 6 to 20% by weight. 

9 A process for preparing a puffed product comprising: 

ootato starch, native corn starch, native wheat starch, and mixtures thereof 
b) from more than 3 to no more than 9% by weight of native tapioca starch, 
r om no less than 6% by weight of a maltodextrin having a dextrose equivalent of 20 or less 
d) from more thin 1.5 to less than 3% by weight of a modified pregelat.nized starch selected from the 
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• grcup consists of moc'ied prege;a,n:zed g-ar. starcn. modify pre 3 eiat,n,zec tuber starch, mcd.fcea 
creqelatinized root and mixtures therect. 

pi Tom 0 to 15% bv we.cnt of a flavor ng and/or a seasoning ingreo.eit. 

e) .rom u to is - oy e 1, extrc - e r at a ra:e anG temperature such that the m.xture 

II) extruding saic mix witn wote .n a necc. 

exits the extruder as a non-expandec. translucent-to-clear product. 

III) cutting the product into the aesirec shape. 

IV) drying tne resultant product to a degree such that the mo.sture content is Tom 5 to 20, by 
weighted ^ ^ ^ ^^^^ fQrm puffed prQduct 

10 The process of Claim 9 wherein sa,d dried product is heated via hot a.r at a temperature of from 
204* C to 315* C or via microwave energy. 
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